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3Materials and Methods
Seventeen ovariectomized gilts
were induced into estrus by intramus-
cularly injecting .8 mg estradiol ben-
zoate (EB) on two consecutive days.
Starting four days after the first EB
injection, gilts were individually taken
to a breeding facility and observed for
standing estrus by applying pressure to
the gilts back while boars were present.
Before pressure was applied on the
gilt’s back, each gilt was carefully po-
sitioned so she had excellent head-to-
head contact with a boar. If a gilt stood
for a full 10 seconds, she was recorded
as being in standing estrus. Gilts did
not have boar contact before entering
the breeding facility.
The breeding facility had two breed-
ing pens. Six boars (three boars per
side) were penned facing and adjacent
to each breeding pen. All 12 boars were
known to be sexually aggressive before
the experiment began.
Each gilt was observed for stand-
ing estrus in the first breeding pen at 0
(time of entry), 5, and 10 minutes after
entry into the breeding facility. It was
considered possible that the boars’ court-
ship (chanting and chomping) may
decline when continuously presented
with the same gilt over a 21-minute
period; therefore, each gilt was care-
fully moved (about 3 feet) through a
gate into the adjacent breeding pen and
observed for standing estrus at 11, 16,
and 21 minutes after initial entry into
the first breeding pen.
Gilts were heat-checked at 93 (Day
1-AM), 99 (Day 1-PM), 117 (Day 2-
AM), and 123 hours (Day 2-PM) after
the last EB injection. Gilts were housed
in a separate building (3 to 4 gilts per
pen) when not being heat-checked.
Results
On Day 1, four gilts did not exhibit
the standing response at the first obser-
vation during the AM evaluation, and
two gilts did not exhibit the standing
response at the first observation during
the PM evaluation. Since the duration
of standing estrus can not be measured
in nonestrus females, the statistical
analysis of data for Day 1-AM and Day
1-PM did not include nonestrus
females.
The number of gilts that exhibited
standing estrus at 0 minutes was 13, 15,
17 and 17 for Day 1-AM, Day 1-PM,
Day 2-AM, and Day 2-PM, respec-
tively.
The Chi-square analysis showed a
significant effect for day of evaluation
(χ2 = 4.87, P < .03) and time of evalu-
ation (χ2 = 19.29, P < .002). The pro-
portion of gilts standing across time
was higher on Day 1 than Day 2 (Figure
2). The proportion of gilts found in
standing estrus on Day 1-AM started to
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Figure 1. The effect of housing location on the efficiency of detecting estrus in gilts (Continued on next page)
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A series of experiments in Austra-
lia have clearly shown that the percent-
age of estrous gilts displaying the stand-
ing-response to the back-pressure test
is reduced when gilts are housed adja-
cent to boars (Figure 1).
The decrease in efficiency of es-
trous detection is thought to occur be-
cause gilts become accustomed (ha-
bituated) to auditory and olfactory
stimuli of the boar and are then less
responsive to boar stimuli at the time of
estrous detection. This result may oc-
cur because gilts are habituated or are
refractory (females are in estrous but
will not stand) to boar stimuli at the
time of estrous detection.
The following experiment was con-
ducted to test the hypothesis that es-
trous gilts become refractory to boar
stimuli after initially exhibiting stand-
ing estrus.
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464.7 % at the 16- and 21-minute obser-
vation times.
Conclusions and Implications
The results of this study are inter-
preted to mean that estrous gilts be-
come refractory to boar stimuli. There-
fore, when estrous gilts show an initial
standing response to boars, they should
be mated within approximately 10 min-
utes or some of the females may become
refractory to boar stimuli. It is not known
whether the duration of time before
estrous females become refractory after
receiving boar stimuli is different for
recently weaned sows, females having
continuous boar contact, or when fe-
males receive physical contact from a
boar during mating.
1Donald G. Levis is a Professor and Extension
Swine Specialist, Department of Animal Science,
Lincoln, NE; Paul H. Hemsworth is a Senior Scientist,
Victorian Institute of Animal Science, Attwood,
Victoria, Australia. Research was conducted in
Australia.
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decrease at the 11-minute observation
time, 84.6 % of the gilts were found in
standing estrus at the 21-minute obser-
vation time.
The proportion of gilts exhibiting
the standing response on Day 1-PM
was 93.3 % at observation times of 5,
10, and 11 minutes and 66.7 % at the
21-minute observation time. The pro-
portion of gilts found in standing estrus
on Day 2-AM decreased linearly to
70.6 % at the 21-minute observation
time. The proportion of gilts in stand-
ing estrus on Day 2-PM decreased to
Figure 2. Proportion of gilts in standing estrus.
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The number of follicles ovulated
(ovulation rate) at estrus is an impor-
tant determinant of litter size in the pig
because it sets the upper limit for litter
size.
Ovulation rate is a moderately heri-
table trait in pigs (h2 = 40%). Gilts
selected for high ovulation rate (Relax
Select, RS line) in the University of
Nebraska Gene Pool population ovu-
lated about 3.5 more follicles than ran-
domly selected Control (C) line gilts
after nine generations of selection. This
difference continues to be maintained
after many generations of random se-
lection following the end of deliberate
selection.
Evaluation of the pattern of folli-
cular development showed that RS gilts
maintain a larger pool of 3 to 6.9 mm
follicles than C gilts during the mid to
late follicular phase of the estrous cycle.
Also, a greater proportion of the 5 to 6.9
mm follicles were healthier in RS than
C gilts during this period.
Large preovulatory follicles were
slower to develop in RS gilts and it was
not until late in the follicular phase that
RS gilts developed the number of large
preovulatory follicles needed to achieve
their advantage in ovulation rate. Other
studies showed that RS gilts maintain
elevated concentrations of follicle-
stimulating hormone (FSH), but not
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Elevation of Plasma FSH with a Low Level of
FSH-P During the Early to Mid Follicular Phase
Blocks the Loss of Greater Numbers of Medium
Follicles in Control Line Gilts Compared to Gilts
Selected for High Ovulation Rate
